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im^m3]m»mism<oDhiA^mmtiiijm^zt3\.\ 
<7>muiiiimm^zmt & i t * ^at-r & d n ass^ 

1^^^ (SNPs) irmasrt^ZtirW&t'i-^D 

IEi^-y*yhDNA(ca9iiUW:ry:r'fX§*T. 

!j yS^Siffi-r^ i: i:mstt^h D N A^ 

r-fx-r^DNAr^^fv-Srfflv^T. mriBr^^rv- 
^fe.^ht-^ii'^5r< ^ hmw<om^&mi:mmizm 

;itiizx^. immmmiSNPs) ^mmi'i>::ti: 

[ii^3i8] m'^mit^i^m^m7<D{^tii)Hznm<o')j 
mizmm-thMm^ hx^h^. mEi$^-y y h d n a 



Cif^^9 ] m^l:/)^i^m^7<0MtlMZMm(0lj 
mifZim-t^^^^/hXh^^ mi:S^-y>yhDNA 

s)<7)mm^z^^fit;iti:nmt^mm^-yh. 

ik^t-Ti^^^fmRjsfm:: m^m&t lx. m 
mzmmnmimRmti^t'(omm(^mmy'y^-?-x 

y bDNA(::'g'^tl^ l^gSa^ (SNPs ) ^mSSit 

m(o^\i y rf V- . igiB;Rv y ^^-<7)^mz 
"tti^tmtmmcommitz^ H?rS:gv^>ryrf 

antT. ISr£MV^:ty::fV-?&MiB«^^:^yrfv-hS 

mzimi^-y^yhDNA{,z^\-(:/ui^'^ x^^x. m 
S^m(r>dNrP(r>m^'^i:mzMt^:ibifZX^. m 

/::B5[iBMv^r^>fv-<?^aS^iKllLT. HuE^-^y 
hDNAfc:#^it-&lJ^^aa (SNPs) ^glffi-r-S 
1^ ^ V ^^^^cf^^OM^ D N AC^Jt^^SiSJ-r hZLtmk 

IIS*®! 2] *3gif :7W:t^KcoaS[*«-e'^l.'P*tV>f 

)V}^^^Tn^x/^:2,-^yhYynA^ WMziimtc: 
:7'^-f ^-(7ymkmz^ix^tmi/mm(r>m^j:h kh(c 

ftSF-t^aaoiJiBRjEM^^asfi^^ft^s^ 

tc. Wmw^dnTP(/ym.'^iMx.hZ,ti,zX^. 
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a^llt: OTffi:J' -y v h D N A t=VN>f r U rJ^'f XS Hi-T . 
1B?^<0 d NT Ptoses- JgfcJni 6 i fc fc: J: 0 , 

.y b D N AC-^^nS^Mf:«iai-r * ^ t 
imtm 141 ( 1 ) rJ'-y y h D N A(0#^<OE?i|tO 

mm^^wmmm-tttT^-i v-^ vn-t x 

SHi-SXefc. (2) 4®aw«B^i:5}fU^9— fef 

2:. (3)mmwstmR!S<ommmikLx±t 

&to'J>i!SrATPtt^L. St^SrlHV%T5Bt»!g 
i:5Be^Sr^T^:i5•^f^T±■rS^S^«!ai■r*XS^: 2r 

&DNA^M«ltfJ^r&. 

1 5 1 ^J'-y -x b D N A<?5!^^OE?(Ie9«lgfc: 

?T=S:-?Xgi:. ( 3 ) B5feffi««#SKi&ORfl5iiM!Hj 
tLT^tStoyyU^ATPtl^U, »3RSrfflv^ 

t:lBtafC2:lT^i5-(i-T^-rS563fc2:^m-r'2.XSi; 

SDNAgEM«iai*&. 

mm. 1 6 ] 5 i§^*>^> 8ia 



^m^KUie^-y y hDNAtZ^W X§-frS 
XSk. (2) 4»acoSffl^t;Ky;>{9— Ifk^ffl 

iftkUT^t&toyyK^ATPtcS^U. 

k ^itat -r s D N A3g^aj*i6. 

imtm 1 7 ] J: ot-thD N A««<^i>^J<^ 1 
^flc^SrtrVV ^ixtyC0f&^i:imtXij2.-y^-i^ 

n-ySr:J'-y y hDNAtcyWyyr^fX-li-ttf), ffi 
ass-&fltL, ^^.^i-SeoyvK^ftiai-f-ifftSfli 7 

ffl«^BKL. f#<^iil.-&fig§n/«:DNAS^^)-«H-SIS 
*Jii 7^v^ti 9<o^,^•r^^*>^^i^®<osNPs«^al:^r 
^. 

1000 1 1 

1J6SS^ (Single Nucleotide Polymorphisms; S 

NPs) i^«mzm-th. 

[0002] 

ti^'S^itLx ^x\,^h.mz mmmxitm.is=f^ 
mt&ifmLX'2mLiob-ri>m^f}^^^xs>h. ^ 

*>t#i.^>*tfV>^ii^yA4'C01i@^M^ (Single Nuc 
leotide PolyDorphisms:SNPs) «0^9rd<^g$jlTV^ 

[000 3] t>-VA*c7)l®SSltJ4*>?10 0 0tgSlC 
lofcStV^i^ti.'CteO. #1HACov^-CI©:*c^:Sc<01 

mA<r>i^mzm^Lx\-^i>b^x.hix. ztn^imMWi 
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[0 0 04] iA<oA^(^yyAizmixhimLmmm(r> 

^maa:^^'2os>^^-frco^MttT\ ^mcomzi>{xL 
mzmti^ imMmm^m'^. mz. m^mk<^iismm 

[0005] m^Emhiixi^^ummm^^iim^^ 
mmi±h^:^^^m^h:^iz^n^iii> • 

[0006] Sr^5:iS«SaS:eiai'r^^r&h LT(i. 

->^Byi:mm't^iT^ifim\^i^tix\i^h. 
[0007] -^r. mz^^^^fz&mcr> 1 ^mmmcom. 

mifZit^ SSCP (Single StrandConfiguration Polym 
orphism) ^ V^— T^yfe^f (Nature Biotechn 
ology. 17. 292'-'2%(1999) ) .DASH (Nature Biot 
echnolQgy 17. 87—88(1999) ) ^i0^r&:&<#^§ixfifcb 
tiiSa^TV^^. Cixi?>co*aii. MiiiafciHi: LTP- 

[00 08] tfc. y"y^ '?—^m\i^t:DNAmnm^ 

Siifrot^liZ^ y'^'^^-coS' ^ifi^-y^yhlz 

^nmx^i>i)^t^x'mmmwMimA.tz^. mt^t^ 

( ARMSiamplified refractory mutation system; N 
ucleic Acids Research, 17. 2503-2515(1989)) =5:^€ 

[0 0 0 9] SSCPJfeTli. l^mDNAf/^m^^m 

^ifZt^m^^^-'r-i^By (^M) o^i|-CM^ 

0. ^tn^zmtxmmxmiizmifihtztimmLxi 

[0 0 10] ^iyK-y-T^y^-^xii^ DNArn- 
:rr^~60DNArn-y, ^—yyhONA^ dna 

[00 111 DASHTJi:. >'^-;<^U-:$^-^t#T 

^mi)^hi>mz{±2:^mi)mtix^^m<^^hztt: 



[0012] — jBB^ratcfflv^D NAmmmims. 

^^$ttyL*DNASSiE^J^fflV^T$i-x-i^3 
[00 13]Wi.tf> Nyren^>«. ^-y^y hDN 

TP) ^aO. DNAJg*ffi^J^;^^|,^r^ (y>?>f n 

Sz-^^^i^^':/) SrS^LTV^S. J^ui^-^yi^y 

y{±. yjummm}im\^^\^m^^DNAmmm^ 

tLX&mi:m!bX\^^. Wiz. mt. ^Uai^^-yy 
>'yi/Srfl3V^;tSNPs«£BcO«SS:LTV^-S (Anal B 
iochemistry 280, 103—110(2000)) . CO^fffiJi. -ft 

^^^mmLx\^^^<oxmfz^j:mii^:^t l^w 

[0014] 

xi±mk^m(,z<7)iiy)mmx:kmmizmLxm. y 
y:=^yyaxhco^\^^. m/mm^^i^^tLX\^ 

[00 1 5] M^IKtMSJy^rVjMS^SN 
p s mKy)V—y<r> s N p s ^^Aco s N 

P s 5:ik«g-ri>tf»^^'Cfc^ . ^^^h^ . S N P s 
tm%t<r>msi^^im^h^z\m^sn p s (c:-:?v^ 
T. ^#I/?>M:/;i— rra^tL^SgtSNPscJDm^^ 

tl(7>y)V-y(7>I> N A S-S-^LT-g-^^M-S S N P s <7)^ 

^§:^'^^^mm^mmkmb^x->x\i^h. ^i^\,z^ # 

[00 16] ziitxitz^^tix^-^^m^-jfrnTii. 
t$^-y-y h t^i>DNAmmi:PCRmmL. ^i^tih 

DNAm)^i:^-y-/hbLXm\e'^X\i^t:^ C:o>ta6P 

c R {±^xxh ^ t V ^ 3 ^mf}^ -o tz . 

[00 17] DASHr^il^-if-^fciS. tica3tl^7 

(tzy^^t^^^omm^h^tz. 
[0018] it^^i:mai-t-h^u ui^-yyi^yy 

—yyi^yy-)i^x\t^ 4acodNTP (dAxp. d 

TTP. dGTP. dCTP) $^^-fl-?nairC)iHS(c 

[0019] t.tz. ^coSrST'ii. ^^ra»a^'r^ 
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[00 20] tt:^ ui^-iryi^y^Tii. m^X 

( 0 0 2 1 ] ui^-'y>i^yi^t:DN A^mcomm 

10 0 2 2] fi6HB<oawi4. ae?^. 3te?-*fflV% 

tags, «aEliSl^i&SeWSC:i:fc*«. 
[0 0 2 3] iOSSHWi, *l|BB<50iW{i, iSiSST' 

2:^^Jt'^«sr^lffi^ < ^mx-n s d n AS5»ftaj* 

[00 24] Mfc:, «^i:SNPscoffiMBB«*fBffifc: 
[0025] 

[pia*)»gii^sfc»co^si *i6BBrtt, B«fc-rs 

^—y-yhDNAcr>^c^^m,Xlt. Sa-t— v^a 
DNAro— 7' (r5-f-7— ) y-xhONAtC/N 
KSrATPtc^bSBtti-Ltot:, ^<0563KSr«!tBi- 

^-y^yhDHAwmifimm^'pizmEL^if 

[00 26] 2|E^HB-CJi. DNAro-T'tOS' 

5 a.-7—>' 3 y(r)$>^^inmwmm:R^ir'mf> 

^\>^i:dl,z-ttZtiiiX^&coX\ S-L-x-i^aVf- 

;Si:-r-Sffltti«H**^*^ 3' ^Sfgco^N-f yU:J^>f 4f 

^"C^^ (:$dK: KMok S.et al. Nucleic Acids Res 18. 
999—1005(1990) > Huang M.M. Amhein N. Goodnan M.R. 
Nucleic Acids Res. 20 4567—4573(1992) ) . 

SNP s«s^-yy h<7iDNA-7'yyV'—hizi.&y 



i\^m:i^/(m^izi»iiiLxm . z^m^t. ^ 

tS^jKJi-fSfcftfc:, wi 1 dtypefeitXmuta 
n t fc:ffl1fi(i«p5:5f^S^S-?«l2-ocoT7'f v-S:fflv^ 

[0027] ma(r>JUtni^-jryi^yirx'li. mm 
mi 1 mMi^<mw&w&^j^i: 'o^tmuuym 

±<o^mM:^zi:,t:^xmmmm:mti^mn^■±, ^#^> 
tii^Mau ymiATPicmiLit^mti^tii-thii 
A, ma(7>/ux3i^-iryi^yrizjmLX2m&±<^ 

[0028] ffiaS[««^JS<Ojiff(C i 'O^htl 

tz2:*4Riwmim\'^xm»L. m/mwmimBiXi: 
sc:f:t>nrig-c$>s. :itit^iizt.*).wmiPCRm® 

[0029] *f6WC»4> V-^J&^ki-S«M 

§&w^R^mzmnm-^^(7mnx'$>i> d nt p sr^j 

[00301 ffl?fifi[#:gKie*«jei sj^ctt. 
dNTP&i^i^fcini;iT. wmmkt:~&izmi.m& 
tbx. :k&co\iavymi:^v. it^^mmmintfz 
^itx^miSiizm^mimiU'r^ . 

[003 11 ^'-yvfDNAcOli!5«^#JtL-C, ^ 

■f-s^&ttai-rs. mi</>^t^&DNA<7> 

<±. smt^j:hmMmm^m^i,zLxmL(r)y^^-?- 
irmmt. Zither ^■^'7-<7)ismm\zmimmicm 

[00321 m^<^mi)^^tixi>^i^co^^ii, mk 
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[0033] 

im^ffymii<mm jut. *3SHB<oiiJs«&siif^# 

NTPSrJn;tTffiffl«#*^JSSrff'5:t)-y:.S. DNA;K 
U ^ 5 — fe- 1 J: 0 D N Ag|fc:1i«W^r««*i 1 o-:roK 

RJiBlil*%fcLT^-ri.. eDUVK{±dNTP*»l 

[00 3 5] toyvKJiXyP^U^-HftCiOATP 

r 7 -7- m-ii i: -r ffi«M#:SKJE*S51tf t /2 i t 
Sr»].5>C:i:*^'-Ci'.i.. 4ai0dNTPS: ia3a-:J-3JiaS 

t=as^t=jp;fc. i63e*5e!ai§ixixtf-e<odNTP*< 

[0036] .rco^. ^<OdNTPS:*StT<5Cc7)R 
(Science 281.363-364(1998) ) . ^(70^^ rt:9- 

^{C{4. rJ'-yy HDNAttO. 2pmo 1 efTftW* 

[00371 n>'-^>'>'>'^'tf):«c|i ^rS 

V%«ffl1Sig|ftRfflcor9-^-?-c7)3- *SgS.-2.V^{±3' 

^tiX^^hZbXhh. fflfflM-^^^iiSDNAgfgB^)- 

COT-Si 0 . SDN AaoiEJiISr^iH^f 

OilSI^: S N P s itfgj) I. V Mi^W^: 5 i-:? h «0 

>f ;H* ^' >f rcoD N A<offl1i«^t:-^-r&r9 >f V- 
2SSrfflV^Tffiag[^)itKiB*fTVV ^^^i^mt 

[0 0 3 81 (HfiseaiDai (a) - (d)«, nii 



[0039] ^MSr-^OD N A*»^> 1 *ii<«ffiiiO:S'-y 
•ybDNAlS-, ^SSr-^t^V^DNAAxol^M^t® 
cO^'-i'«yhDNA2^. •efL-rn.fSS-f S . Cl^Ttt 
S<J4 0 0SSS<OS^rSDNAS-fflV^^*^ t>*>^^. 
t-:>t;gV'>DNASrfflV%-CtS>-n r5>f^-5c03' 
5td86<oaS*«. ^'-*'«yhDNAl. 2«5jl— r- 

y<r)*|«|$-p/<.5fig3<0iSStc-^S J: 
tt^iutl OfiS*iOr^'fv-5S:ffll,^T. rJ'-^-'-y 
bDNAl. 2t:^'WP'yr>fXS*S. DNAiKy^ 
9— <f, ISMg[-&««0^i:^l>dATP, dTTP, 
dGTP, dCTP^jDiTfflffl«#^at5Sr1t=3r*Hf- 
■S. aifcS^5'fv-J410ffiSg-eAS3&«, HR 

[0040101 ( a ) tCS^^^-CJi. r5>fV-5<0 
3' *«6C0JSS (G) fc. ^-y*.y hDNA2<05jL 

-'f-i^BVffy^^^m^h^m.3<r>um (o 

DNA;Ky^9-4ft=;J:0DNAg[(Cffl«W 

[004 1101 ( b ) CS^-r09T-J±, r9^V-5«0 
3* 5^6<OSS (G) fc. -ybDN A lc05i 

-x->-3 VCO^ril5:P^5fig3cO«S (A) 
liT-^V^Jti"^, DNA;Ky;><5— felCiiODNAgifcffl 

[00421 ifecaBBUfciatis ;P>'7x7-4ffc:j: 
•^.fBtS^fflv^Teay>-l!S:«^a•r6Cl^:^^J:'). 01 

(b) \iz.m-rmxim^^m^m\ii^ivf. 01 (a) 

[0043] L»L. j^-y-yh (C±_orW_3 ' jfeSg*? IJ 

[00441 t^-C, i: OiHl{=^M5-e?ai-rS^>:i6 _ 
t_^^;b^. *3SgiB^{c:iSliaS[^««0X-^-yf- 

r^^-v-9|:flMttS. r7j'_v-9coi2^^^^ 7*7 

a, x{±. 3iess«f3tir««<o«ssr,j?-y^^^ \ 

NA l72 0E^i:ffliiW-C^V^ffi5« ( A) fcU3tii<0 |. 

[0045] HI (c) . SI (d) tl^r^^fv- 
9{4. 3* 3ldS6*>^>3JtiSB«Ol^g!<7)^*^ ^-y 
•yhDNAl, 2iOffi?iJ (C) hnWtiX^J:^Mm 
(A)Ta50, 7-5^V-9«, 3' 5iaiS6*><i>3<^ 
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*t®-CJ±. y^-(-?-9<7)3' 5tdg6{i^'-y>y hDN 

[0046101 ( c ) {Z^-tmX-ii^ r^-f V-9<?D 
3' ^mecOUm (G) :J'-y>yhDNA2<05a 

~i'-->'ay<7)^mim^t^m3cr>i&m ic) t^m 
ijs^—yy hDtiA2<r>i(r>{SLmrc<7>&mtnWrc^< 

Tt>. DNA;Ky^9— tffcrAODNAffltCliMW^rS 

[ 0 0 4 7 ] H 1 ( d ) (Zy^mx\i. ZiUznLX . 
y"y^'7-9<r>3' ^<7)iSS6 (G) rS'-y-y h 
D N A 1 CO 5 i-x— a >-<0*ilt iS^&ffia 3 <Ofi 
II (A) i.ifilimx*j:\^. c:<o«^. r9>fv-9<D^ 
-y-y NDNA lc05i-x->'3ytf0^rilSrii'<*fi[ 
MB' *«86*>^>3«SB«Ofig-e. AX«p5:5;^v.y 
^(?5igS (A) #^-y y hDNA2<0-5-Ofl[aT'<OJ!a 

xv.y^3!)<iec:s fcfflffla^ftRi&i^^sciec: o tc< 
(b) tai (d) tx\i. \^-rfv7>^^xi,. rJ'-y 

•y h D N A 1 COS a— f— s/- 3 >'<0^illSP^€.fia 

§<x^:v^J:ofc:^LTA&**> 01 (b)<oJ^tc« 
^_y.y h<o«^ii»iJfc:J:-ot:i4ffl1t««»ft*«ftO» 
•S. tzttM. 02^^^i:a•«r7-^■7-S:fflV^;tfc^<O 
ffl1SS(tf^<0ieiSSI^ (SS) Sr^LTV%6. 
ta«ie5ij*l#-3r 9-f V- S N P 1 - 1 *mv^3t i: # t 

1 0 0 i: tiftfc # . im^m*^ 

-ft (Sxv yf-) L;ti:§«056mffiS:Srr. sft^gisai 
a*s 5 -y -f-e t *>^: Offl1«HffS36«ft * i i:**^ 

AGTTTTAAGA GGGTTGTTGT 

AGTTTTAAGA 

AGTTTTAAGA 

AGTTTTAAGA 
r^'fv-g (SPN2-i (i = l, 2, 

5C03' *«*»^>5' 5fe«s:frFfii{c3msao<^<o«s 



•S. 01 (d) -CJiB" 3 ISSBICAX 

W=5rSX'7-yf-SrA*tTV^S. dcoiac-T-StJltSSfc: 
S ;^ V y S!Hjli5feSijS«Ffc: -o<o 5 -y 

e*lfc:i402<O7"^'f-7-SNP2-i (i = l-4)Sr 
ffl(,^3ti:&<Oj%3(^tC^Sii;3&«TSiS. *SS*<V.y 
^^tyy V- S N P 2 - 1 TJi^^tt^V -y 
f-<Oi:g=i:Jt^T<JJf:i^t-C*&*^ 5|5SatC5XV'y^ 
*«*-5i:l63(3fi«<±^fSt:13<5:&. i<Oia»4«(21^ 

5|aig)fifi?{C::J'''5:<i:t2oc05>^-7-yf-*5*Si:ffl 
«St-&«{±?&ifff *>*r.ti:v^. . 5 3 :/<o 

UT. T7-fv-5R«8t=:SXV y^Sr^A-r SJgor^ 
^ v-^ffi V^T t R t J: a 5ri i: Sff 5 i fc S . 

01 (d) coJ^CCJi. 01 (b) cofll^tc 
itU, r5-<V-9*«^'-y y FDNAlcOSi-f- 
i^sVCO^rtlS-P^Sfias* *SS6*>^.3<^B<0ti 

[00481 5feCiiB^U3tJ:-5t. /Pi^^x^— fefSrffl 

v>TATPt;V'V'7xy>'£^aCS-ii:'r^$-^, ico 
SBtSrSiffitTSi— r-i^aVSriB^S. BP'^, 01 

( d ) tizJTci-mxM^^ifimi^ivt. 01 ( c ) fc^ 

[00491 02»4, ISttfili-cttfflLJtr^'f-e- 
5, r9>f7-9<o««0«f:. a^rsidt. 
ix<or^>f v-{cj:«.#ft«affl<o»«fcKU.JtfBiafi 

[00501 r^'f^-SkUT, 3'*SS<0ffiS*«S 

^r&JaT<04ffiS (r^-f^-^S: SPNl-i, i = 

1. 2. 3, 4) immizm^Lfi.. r^-r-^-spN 

l-i (1=1, 2, 3. 4) {±, E5!l»#l, 2. 
3. 4<02 0«^^i^l^i&]^. 
[005 11 



: (li^S-^l) 

GGGTTGTTGC : (E5IJS^2) 

GGGTTGTTGG : (IB5(##3) 

GGGTTGTTGA : (i25!lS^4 ) 

3,4)) -i, i = K 2, 3, 4) SrfftttffifflL/::. r^-^ 

V-SPN2-1 (1 = 1, 2. 3. 4) msm^ 
5, 6, 7. 8<02 0i^£S<Oiaffl^S:ftO. 



TSr A fc:^^/SlilT<?)4®a ( r^-Y V-^S :SPN2 [00521 
AGTTTTAAGA GGGTTGTAGT 
AGTTTTAAGA GGGTTGTAGC 
AGTTTTAAGA GGGTTGTAGG 
AGTTTTAAGA GGGTTGTAGA 



[00 531 03{4, 5^.-7^-1^ 3 y*«J>l.:J'-y-y 
bDNAco«iajMSr*-r0-C-ftO. r^-fv-tjCt/s 
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[0 0 54] ir—y yhDNAii^^—T-i^ay^^ 

TCAAAATTCT CCCAAC 
03 ( a) (4. AXfi<»C:3' 5|^*><i>5 ' 5^ag:^rl*J^0 3 

-f-e-SPNl-i (i = l. 2, 3. 4) ) S-fflV^Jt 
:^<0^<0ffl^t3l«SrSK-ra. 03 ( b ) {4. AXW 
t3' *^A»A>5' *^§:Sri«0tfO3ieSiK5X-7-/f-l& 
Ail3tr^-fV-9 (r5-f ■T-SPN2- i (i = 
1,2,3.4)) S:fflV^y::^Offl^*IBtSiJK5r^-r 
mcS}^, 03 (a) , 03 (b) tS^-r^MJi, 

V- S P N 1 - 1 Sr<$ffl L!t^c03S63e^S$ 1 0 0 
i: r^-f-v-^SS?. SPNl 
-i (i = l. 2, 3. 4) , SPN2-i (i = l, 

2, 3. 4) «S>fc<0;>5r-ya () rttcS^-mfiJi, fflM 
f63l^«*^. 02t=ii^L3t««fBE5fiKJ4iO<rc 

[00563 03 (a) , 03 (b) tCSrrSWti, ffl 

:^ir-/l^n^J- ( 1 m i n ) Tf}?>. ffl^t^mS^S^ 
■r#fta37. 38, 39, 40fcJ:r/4 1, 42, 4 

3, 4 4c0l$IBIiS<0e^t:«^V^T, DNA,ifi;^9- 
Hf, ia?iSi-^^cO»®fc^fSdATP, dTTP, dG 
TP, dCTP*5, :J'-yyhDNA, r^^V-^^ 

t^>'^'•y7r^Sfc:^ni^>*^., fflffliil#^RiE3&qi8i&$iT., 

[0057] 03 (a) Ic^t-ipH, AXft^PSrSX-? 
•5'^&AnTV^5:V^7'9-f'7-5 (r^^f-r-SPNl 
-i ( i = l, 2, 3, 4) ) S^fflV^feJS^T-ti:, 
3 7~4 0t:^J:3tC, r^-f-^-s PN 1 - 1 tci 

1. nwmsM!6imti>m»37t. spni-i 

( i = 2, 3 ) i,zi:i,mmmm:^i,zmr?>mm3 

8, ffi«l3 9fcOKS(l*«o(t{c<v^iSmi:^:oy::. ip 
r5-<'7-SPNl-2t5j:t;^9-fV-SPNl 

r^^-?— SPNl-2j3j:Vr7-f V-SPN 
1 - 3 1: J: I.^<4r9>f -7-8 P N 1 - Itc J: 

[00 58] -:^r, 03 (b ) l,Z7n'ti.o\,z. AXMC 
3' 5|SS*^f>5' 3Sffl:S-|Sji7)3SSB(=S;^-?-y^SrA 
iXtz-T3-i-?—9 (r^-fv— SPN2- i (i = l, 

2, 3, 4) ) Srffl^-^Jt^Tii, ffii|g4 1-44C^ 



^, i^^as■f•9<^52o^sfeR<oifi^S5lJ^*^'Cv^4. 

— f- i^g >'*CJ: 0 C*»f>^ML-C At^SroTV^S. 
[0055] 
AACA : {Wm^9) 

2 - 1 izm-t?> fflt84 1 Ti4, ftSl 3 7 i: mmm<^¥^ 
^am^tl. r9>f-r-SPN2-i (1=2, 3, 
4) tcK-r-Sftgl4 2, 4 3, 4 4TJ4, ?&ir5l3K3&»« 

[00 59] cicoi'pfc:, AXWfc:3' 5l?i8*><?,5' * 
sg:trifii« 3 ssic 5 X V -y^ixixfzy^ v- 9 

(r9-Yv-SPN2- i (i = l,2, 3,4))^ 

[0 060] 03 (a) , 03 (b) C»V>-C, 
-7-5 (SPNl-i (i=2, 3, 4) ) \zmthm 
S137, 38, 3 9iii.X^vr=7^-7-9 

PN2-1 ) tcre^sffim4 1(4, t8iiigff«^tc<k 

0, mMmam^izmLtzmtz. ^^m^Lxn 
<. zzxtktsi^titm:\i. nmmwm.ftix'itciii^ 

[006 1] J:OjE«iCSNPs-&«l{fiUfcO, "7>f;P 

yjUfpcr)-^ilt>cr)imt:^ib?> ltZ\i-^ii-^tHzm&cr>r 
5-fv-^|f2ai^<i:<i:tfflV^*. iiOJ®^, 5i 
-T—i^ayliC A<J5JgTeiS0fOrO-C, T^-fV 
-SNP2-1 i:SNP2-3*ifflV^^>ilS, SNP2 

— s^P2-3\ir;^)VY^-<yizf\^f^jy 

y rT-f t § {cMa!l$ixS5Bi3S;^{4^M!fi!li::K 

(dNTP) oi^fcriijifigLnrtroyvKt: 

i^i:T(4V'f H t S A-:S' y htO^qttfc^Sli, i i: 

{4asr3bs. t<tc, «sti:SNPs<?5rea5^w/<s 

ic{4siAioyyA4»(33®rsaa lt v-.^, s n p s coaj 

««AO^^y ^CO S N P s coffii^ 

JKS:lt«EU, SNPsi:^<offiBIBgffiS>ia^S«S®*« 
.r<07t»t<4^fSt=:^<<0^#:lc:-ov^TSNPs 
»WSr-r 1. jBSd^ai & , S N P s coil:{4^v ^coTJgA^r 

<r>yjM,m±. m^K<r>yj2^m±^m.^vxsn'Ps 

q^*^SNPs{4m^«li:*«l%JJU:T*0, SISi 
k^0ffiraS:*Efcl,ScOJ45%l.:Ui-C*S, -^=5:*)*., 
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tummx'h-^ti. dd-cras^L/c^^sirfflv^T, 20 

03 (c) iir;-(A']i^^-ri:$.jL~:fyh<m 

A^ftL;tT-:J') S^ft'oi^L-rv^-S. "7-f;H<^'-fr 

XRI^i'iiiyitxm^Lti, teS*>^iJ'*>&J:oK:. S 
A-^' y }'ff>itmifi±ifii 4: v-f ;w H r**<oe^ 

ai-C# S 4: ttHfl ^>*>Tft S . 
[0 0 6 2] Z<^mS}Smt:^hizm>i>iiibiz^ 2* 

fflv^-c s N p s «iaii&fcc:^ 9 c t *ftJ!rc*s . 

[00631 H4»±. *56BH<^)SaftMl<Ofl^RJE<0« 
S^^WtSHT'S)^. 04 (a) J4RJiBlES2 0 Otf5 
^N'">'7ra+t^'-^^ y hDNA4 5 46 
*^A$nfctt®Sr^. 04 (b) li, -ewRiKSS 
2 0 0<0-'N'y7rjff(CDNA;)rU;>'^-Hf. ffllfS^^ 
(Oaat^rSdNTP (dATP, dTTP, dGT 
P. dCTP) ifitatkil. 5^eJ4 8rSrrJ:3te. *i 

APS (Tx^'i^VS' -/J-vX^^XyP^x— . A 

TP>^;U7U9— <f*5J:t^/i'i'7iUvtJni6. 04 
( c ) Ji. ffl1fii[ff«RfB*fjtfi-raJ®^<Ofl:i^?rS5 
-ri><7)T$>*) . :J'-y y hDNA4 5. r7'f-7-46 
*J J: tXSBi: dNTP4 7teDNA;KU^ 7-4f 36* 
#fflLT. ymjB<r>:!'-y y bDNA4 5fcitf»:gffl 
1iS4 8 i: ^'-^* >y h D N A 4 5 C<t & -2(s:«C0-&«D 
NAC'&ij-li-TeoUV'K ( PP i ) 4 9#^S*t 
ife«Six«.taU>'K(PPi) 4 9<7>^HH&J4ff 

dNTP4 7i:^LV>. 04 (d) Ji. ^$*tfceo 

U ( P P i ) 4 9<0#^T*^AP S<0#ftTT'AT 
PX;W7 U7— fe'tci 0 ATP 5 0t^»;&iiStt®S' 

04 (e) {4, ^§fty2:ATP5 0*</Pi^7x7 
-- fe'cO^^^TFT/Pv-^x y y&H-fEUTJtS 1 ( h »/ ) 

U>'g!J4ATPt:^$<i, ATPtiyPi^^xUV-SrS 
-fbttray>B8PP i 4 9' PPi4 9' 



{4. ATPX/l^7i;^— tfcOiS^T*. BIX, ATP 5 0 

OiaSfC=5r$ii.Si:-^-ak, lo<o^-yy hDNA 

izm-i>nnmfm^iSiX'4 o o ^H^<oen y ywiA 9 

tf'^-t?). ATPtiKJEtCiOAMPCadenosine non 
ophosphate : T-f ^ i^i^ • — U >'») t 0 ^Rfc^ 
tD'jvi!(4||lXATPtc3aftS*i., «3KE 

10 0 6 4] ffl«ffl#*RJ5m«7)AT Pij£R|Et4. 
0 3 T-^/bixT V IB<3fiS<0T LT^i"*** 
+t«-^rAPS, fVi^yx.\)y^ OtifihittTA 

mmiziimthtiib. micm(MS5im^. ^5 1*« 

*> , m:«wm4 8 « D N Asg«tcitm--& . 
[006 51 zcm&mivii. nws^m<o^dvi 

TP4 7J4N (=A, T, C) (7)4mi±Xm.^t 

X. DNAdfj-><7— fcffcfctc. i^m^mfO:}f-y 
Sit isfix'^ . a^w^T'D N Ammm^in 

yi^yy<r>^\.z\i^ «^-^^co^dNTP(4^ii 
-etiN (=A. T. G. c) <oaa»(c3fcttcii«»cR 

l^fcaEX LifirHfilf =5r^^rv^. 
[0066] 05 (a) l^ffittScOrJ'-y yhD 
NAt02t:^i-7*7'fv-9 (AX«^5;^-7.y^S: 

«N (=A. T, G. C) ) cO^®dNTP<0;?i, XJ4 
d d N T P <O^SfflV %T 1 *S^^<0fflaS[»;SR*5& 

ft&fBISSJK (SUdGTPi:^) |||S«i!llo:Sr 
ffitJ;0»<i>#l.&. 4^0N (=A, T, G. C) ) 
<O^T<oa3Stf>S«d NTP*|^^(CfflV>T:gV^«lSfe: 

3$Jffi (0CdNTPs4:^) ti^htzmxibh, 
»HEH43f mo 1<0M13T*S. 05 ( b ) 14. SCR 
?ran;e.5:V%-C, 05 (a) fcHt^'C^Jt-'^-y^^^^ 

[00671 i<0«-C(4im+K:Apyrase*^«i: 
ATPfcit/pp i&^i-fiftTV%S<0-C, ^BtR 
jBt:J)-)»SJS*«gl^-?-«.O-C»S{4«<^:0, *7t> J$ 

mrrm'Lxy.^h, is^dna, i^+*sv^{4dN 

TP {mSi .'f^^iy'')^WSSl) ^ddNTP (r-fx 
^t^i^y sK^iK) fc:{4^«!|*li: fcTo y vSl^^^^ix 

|.t::fL4>J4^M$<x, =amJ4*l<^r^. -^^tiSt 
ny ym^khhii^tibW^'th fcApyrase iSrjD;t 

[0068105 (a), 05 (b) (^WmmStSm. 
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[0069] Htd. nLKmrnthh. ms (b) <r>i< 

TtrB^li. 05 (a) c7)fi-^^JgtH5 (b) co^^N'^y 
^VKx-:$^cOfi3j?^'(Rl^T\ HMWt^lSISfDNA (Ml 

TPi:mtfm<^m5 (a) com-^^Ji:. H5 (b) 

LTV>&. ai^y>fXlifi^5ftS^7)l/78TS>o7tO 
"C. SIIS. r h V^/PTOD N ACT) 1 J^^^co«| 

dNTP:f&-'^M»LT^-ri.u>-src*>i>. Citify y 

[007 1] (mmm2)mmi2immt^2-:><oD 
m-h. E2(c^r^>r v-9coj:9(c. r^^v 

^2a^Rg^S-l!:T^-y'y hDNACC7N^:/y lJ^>f 

[00 7 2] 06«. mm2iWLm'hmvht. ig 

jS60!|2T'«. r^-cJr^y bDNA^^^(C/W7'U^-fX 
DN A fc>^W y U X^i» C: hti^X^ hm2(OTU- 

H6{i. nicoru-xoB' *^hm2coro- 
:?^5' ^t^mmLX^^^tzy^>{^-<7^m2<r> 

[00 7 3] 116 (a) \,Zm^Xo\iZ^ mi^rn-X 
6 1(i. l*MttSc7)3^-y'y hDNA6 3h^^{CyN 
A^')y-{X^h<DkZ-i-^^j:^^Xh^ 1 51^^*>i^> 

3 os^fr^. mi<nru-y\±±x(r>9-y^v h 
D N A h 1 ^mmwy^mzt^t^h ^-Thzj^^^ r y 

^ 1 <7yru-r\mmmw^L^j:\i^x o t^z 

[0074] ta-ocO:^rfti:Lr. ^-r. MV^:tU::f 



:«^e::l>3t?fr7>f;PH:5^-fT-C<i#;g;&^gC:i?>5:V^o CIO 

[007 5] 06 (b) {Z3rctXo\.Z^ micOXu-X 
6 103' 5fdgtC«^LT. 5SSS;&>fe6ffiSS«0« 
^i:W^m2<7)Xxi-X6 2i)K i^-yyhDNA6 3 
tCvWyU^J^-fX^-S,. m2coro-:/6 2li5' *S 

mymmeit^tix^^. m^^mi<oxa-X6 

1C03' ll2corn-:r6 2co3* * 

[00 76] SS2c7)rn-r6 2(i. I?lcoro-y6 

iifzmmLxmmLxi^-yyhDNAt^\>(xvr^ 
xLfcm^i,z(7);^^^ittxxy>(^-t Lxrnm-^ 
z t tfi^mxh h . mmm 2 (ry-^mx\t. m 1 c^xu- 

^6 l^lS2c0ro-7^6 2^*<^->-'y hDNA6 3 

xvr^x L/c^Jt'tt. n mcrm^^^ eei^ 

2-:>(7^Xu-Xi)^^Lxm^LXi^-yyhDN 

A(,zj\-(xvir^x^i>;zt v ^miit^m^ z t 
T^h. z;ixi>. mKmmmtmmz. mi<^xu 
-xe 1 tm2<7>y^-X6 2tx O^T-^r^-Y v-<7) 

3' ^m>^ei^K yhDNA6 3coaj..-x 

^ClirT'S)^. 06 (b) Tii. yhDNA(i0 
1(a) tC^tJ^idtC. Illcoro-r6 lfcm20 
Xu-Xe 2i: Oir-ST^-Y V-3&«:5^-t>*»y hDNA6 
3i:>^WXy^>fXL7^v:^:^. r^>fv-^7)3* 

h^^me (G) fc. :5^~y^y hfigcoia«35 (o 
t'^^m:<ox'mwmi^!^Rmifi±^h. -r^hi^. a 

^^^r V >f ;^ K ^ >f r (CO V ^Tffl1ffii1*^^*^ig§t 

[ 0 0 7 7 ] 06 ( c ) ztL(,zftLx^mmm^± 

tti^:x-'i^yh(ODNA(,ZJ\^XVX^Xtfzmx. 
fflffiii[#^aE:!&^'S#^:V^. 06 (c) (w^rMTii. 

x'y^^-cos' ^iizh^m&e (g) z:(o&s 

iZftJB^^ i^-y-/hDN AtfOfigcOig^ 3 5 ( A ) ^ 
^ifflST^rV^. L5t::;{>^'oT. 01 (b) xmjmLtztm 
mi,z^ Xy-(^-<r>J\^XV^-(X^zXi,W^if^nmifi 

mgi^ti^;itim\\ ^mmxi±. mi (h)xm 

mttzm^tm^j:^. 03 (a) C7)r^>fv-SNP1 
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-2hh\'^±SNP 1-3(0X0 lZ^mX'^\' 

[0078106 (d) K^-rXotZ^ ^mSm2T 

-y h D N A 6 3 <r>U^<r>ntlii''Cr)&WliZ , 5 jl-x- 
g;:^6 9 (06 (d) ffmTl±. ffi^G) ^2 
(0-ra-r 6 2<7)3' 3|5Sg*»f,3SSB<0«S*»T-C* 

i?t>, Ii:ll2<ora-7'6 2J:0^: 

r5-fV-<7)3' 5l5Sgl=i>.|.ti^6 (G) fc. i<^) 

(c) fc*tfflfflr*o3tki,Tt, #«fflis«n±jgas 

ix^rV>, C*r.tr9-f-7-2r-ocoro-7'6 1 , 6 2 

3 5^6 9 (06 (d) <Ot«-C»±. G) *«*-&«^tCtt, 
^'-y-yhDNA6 3«0^fir6 5<0E?J{C;ji*t, S20 

ro-:/6 2<?3iE?«c^{cfflaTab&%&, me 

(d) <0«-CJi, |g2«0ra— y62<r)3' 5|aa*>'5.3 

^mS<r>^tfiCX'f>^m^c0^f-^ >'N-f :J^>f -tf-i^ 

[00 7 9] fi!^T. SI«SWli:|Si«{cfC. t'a'J^ 

1! 6 8 ff>±&<7)^mi:^<o^mizx *)m^i>zt{zx 

[0080] ISSgfc:«7'f;l'HteJ:V5 jt-ri'XhtCffl 
«<?«SmS:fflv^-C S N P s <r>i^9if>t\>t±-irco^iti 

[008 1] ^)t. mi(^yn-y(o3' ^atcs*- 
3 yifi^SF&tima. iS2<oro-7'*«is i arrxi-f 

t?5^LTI5^L-C^'-y«y hDNA»=-'W:?'U^^>f X 

[00821 (5IJtW3) SNPsSrP^&fc:«. tm. 

^fyryPd^i^DNASrttajt, a>?<J5«iSECLJ;3-Ct: 

ft§ <0 D N ACfl) LJt D N A ^ P C Rii(i U-CSBiEl^y 
r/Ufc LtftfrTi.. SNPs«0:g!diECS>-5JtoT 
Ji^^^ixJtDNA-ifvryWco-gSSrlXOJtX, 
MV^fSaWDNA (100-200b) SrSJKPCRJB 

Si:»ffl*^*»*»Os PCRJii|i<ov%ii,^:v^:fira3!)^Mifi. 



t,0. 1 f mo liaTTff-liJ&frli, PCR*ltT^ 
•C#S«^t>WS. MtcSSiStcU-CPCRSrffij'flrt^ 
•c»tfW3&<Sli«fia|3Tft&. 

[00831 Slifig!l3«, IfeffiMK SIMM2-C^L 

[0 084] 07«±. ^m3-kwmhm:h'^ . w 

LT«iajSffi5riei±S-li:6llS«:SlWS0-e*«. 
[00851 i-f. «±Sfc:^J:3K:. 5' 5ld8S:b' 

-xm<nmmi-s i ta^LJt^'-yy hDNA8 5 

iitr^'f v-8 6 S: D N Adt 'J ;< i: t tc/N'y 7 

TjS*K:tJ<. ■e<^ISm. 04 (c) 

7-7^-7-8 6<?Dj*^fflfflg[8 2j&5JB^$tiS 4: i: 

2 cO#SgarCJi%*tc:ra^-5»l^»4^'«-y 7 r affcA 

[00861 <5cv^-c> Bf^<o«if as 2<rm9dmA.t* 
m^x-mmwmj^xm-x'L. ry^^-aecofm 
mwms 2 c J: 0 jg«stifc«ffla8 3 1 ^'-y y h d 

NA8 5fcJ:*Za«cODNA**m$ixS. i<0*^ 

ff>m!Mim82^x ojBjatSfifcfflfflias 3a. x^^f 

ypf^'l^T— fer^{=J:0. l-:>-r-^pf^'U5t-^K84 
SiRWtC^'-y-yhDNA8 53&5|fl^l§4> 

[ 0 0 8 7 1 ffl«g[^lf^fl)18rr*xdf y Jf UT-4f 

A«[«5' 3ias*»<5.3' 5iaa^i-o-fo3f^'^5rf-KS' 

^ML-CV><5" —3' Xdfv^^^ur— »fi:. DNA 
a<03' *ia*»^.^J'jBLTVK3' -5' x^yjf^'V 
r— tf3{i*ft4. r9-f'7-<^3' JjcSBcO-^-yf-, 
•y^S-fflffla-&«c0Wil<^«iaji=fiIfflt-SJ©^t=J4. 

3' ^5' x^yj^:^'^T-^f^4iB^*«svn r^^fv 

-C05XV yf^i}-*«H!l>5K'?.tL. iE»ftfcSS«|W>l& 
3!)«K»qT#^r<^:2.*»<oTj>S. 5" —3' x^yj?:? 
Wr— (f{±. 22|s:g[DNAc05' *3Sg*»^>D N A^SrtJi- 
»t&3&<, rJ'-y-yhDNASStOS' 5fe««rt*-X^ 
<7)llft:ia«:8 1{c:llSL3tO. 5' 5|^Sr1gfflLT, 
5" —3' X^yjtr^l^T— fe'CiOr^-y-y hDNA 
*<«-»^S»t^:<.^J:aK:L-Cfc<. 3' 5Sffl«SX-v.y 
f-t=J:«.^^M^i$3(IS:=fT=5:a«^fc:«4, 5' ^3' x^f- 

y 5 ^' i^r — fe-*>'3a v . 

[ 0 088 1 A/^r-'l'fcs^fc^FBEl-ST-^-f V- 
86i4c:<7)^>-y.yhDNA8 5fc:. Wif. fsA-:r'>iy 
^xvx. y7^-7-a6<om:nw&s2i)mBm& 
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[0 0 89] y'y^'7-seffmmmma2(nmmz 

iO, (mxn) ^H^troUyK88*^§nSi 

[00 90] (mXn) tfH=^<Otral>>'K88*«^«$ 

-St, troD>S!88liATPtC^Sil, ATP\ijV 
v-^x UySrK^kLeoUi^KPP i tc^fiW 
2.. Sf^{C*^-rSPP iJi, ATPX/U7U5-4f<0 
iS^T, St/, ATPi:^'3;W>'7iU:^i:^-rs. 
fi!o-C, m= 1 0 h-tfUt. 1 nicotra »J :/l^J± 1 
•oeOD N Affi^Srf^^. i: § 1 0 0 01i2Saj$it. 
i<x*«10[Hl^'9ig§n-l.cOT\ l&3ta{i:>''«-^a>'-ir 
V>-y;/^rt'tcit'<.T 10 0 0 O^fc^rS , 
[009 1 J #^ffl^820Jg«i:. ffi««[83<0^)- 

S^ltr? D N A 'J 9 — te'Sr ffl V> S <0*i ft V ^ ±3^ t 
5' -»3' XdrVjf^J'VT-HfCfti.t. 3' -*5" X 

ti, r7'fv-8 6<03' *a5rx^yirj!'VT— ^f•e 
^tLTfc<. x^y5;?U-r— tftciOSi— r->- 

3' x3fyif:7vr-4f?Stta«*&DNA!|fU;><9— tf 
[0 0 9 2] Mfl<^)«^fe, :?-y-7hDNA8 5fcr 

5-fv-8 6S:>'wr';:J^>f x$-a-^. r9-^-?-8 6 

COS- 5S^-7>yf-, 5XVy^tCJ:0ffl?«iHWRI5 
•x-v-ai'O^tEtrP^S. r9W-?-8 6<7)3' 

[0093] (mmmA)mmiA\i.mLffirv^'^ 
[0 0 94] ^z.x'nM^t^£^\>^A2^m<mmvlh 



[009 5] ::il^j4a<7)r9>f V-SrJS^fc-rSfflli 

<r>T'9^'7—ti\ifT^j: < m^<r) S N P s S-H^tgjaST 

ftv>. ffifflS[#^aStciO^$ix2.tnUySE, St. 
txto y yK*>4>±i£-t ^ ATP ^is^^t Lxm-^it 
^^i. r^-i'7-cr)im.mzwiLxm.mt&. 
[0096] 08, m9i±mmm4cr)DNA^mia^ 

imm-j^m 9-9 iz^-t&mx'mmi: t o^bj* 
fii (wm izM.timmmThh. 

[0097] 7^mkmX't±, ^*^T'fcSRj£f--/ 
ri0 1±fc:E^i-tt§<X/^^-lr;H0 2-i, 103 
-i, 104-i, 105-i (i=l, 2, N) 

Xl06-i, 107-i, 108-i, 109-i 
( i = 1 , 2, N ) 36*, T-^'f -T-oaiStttcft^ 
S*LTV^.S.. — »l5?K-fe;H 0 0- I (i = l, 
2, — , N ) *«R|6-fe/H 0 2 - i , 10 3-i, 10 
4-i, 10 5-i ( i = l, 2, N) {ZMtLX 
mSL^tLt t i: t, t=, *fiB-rSfiSJ:fcSMja5ja-fe;P 1 

0 0tRSi-^)\^10 2UiMS^TSmthii(Ot^ilX 
V^S. RiSJS-b/HOO-i (1=1, 2, N) 
li, 1 ^^Ut^O:?-^--/ h D N ASr-S-tfSB5«t 110 
-i (i = l, 2, • N)*{aEA$*tS. RlSaj-feyP 
10 0 fcRIB-fe/H 0 2t.timMTimri> hff)k^-:> 
TV%5*»f>, Sie?S-fe;H 0 0 - i ( i = 1 , 2, 

N) trSEASn^tKCai 10-i (i = l, 2, 
N ) J4, RiS-fe/H 0 2 - i , 103-i, 104- 

1, 105-i (i = l, 2, -, N) fc:«*&S*LS; 
tiz^h. 

[0098] KWRWMR!tHZ^r>X. r9>f V 

1 (1=1, 2, -, N) fc:?-y-ybDNA- i ( 1 

= 1,2, -, N) fcS:, -en-eix-Hi-icvs^ry^r-Y 
zcom. acat-fe/n 0 0-i ( i = i, 

2, N) (C^-ii-fix, 4ac0dNTPa^SSSi&ln 
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[00991 immtmsumzx r>xni>tihn:^m: 

111, ^^>^y^-. XJi2»5c-fe>-9--i031£«lffi 
SSl 1 2T, RJEf-yri 0 l<0^^j:^i)^t>mWrt 

t. i2s-fiEffl-r«.j©-&ictt. mmm 

1 1 32:RJC^-yn 0 lcOJ£Wci{i-5T^U 

{±, mm^^^ 1 1 3o^^i^^^^^:v^. 

[0 1001 ^/i, Ji3^<?)3tO«ias«StSSrRJC^-yri 

0 lojtffifcEM-r^c: fc tf^ hcoir^ftcht . $ 

[0 1 0 1 1 08, ll9fc:^-rDNA35Sgiai^g-C 
[01021 iajKO^BBT'ti, 3 ■ 5fe^OiSS<?5aa* 

=7^-7-^''^mmmv.x. rj'-y-yhDNAtos^: 

tcJSffl-Ci'S. Cicoii^tcti, RiB^-ynO Ul::)'^^ 

[0 1 0 31 *3t. ^MfflfifeSrfSmtC-rS^W). llH&f 

[0 1 041 01 Ot±. ^m<ODNA^^m^ 
OfficOffi^MS-UiWSHT'fcS. 01 Olc^-r«^-C 
«s vm<rmmrr--fi\>'\. 2 i±<?5i6S:6-|6iC. 4ffl«?5 
J5g8*«^J=3:R]C«12 2-i. 123-i, 124- 

i , 1 2 5 - i3!>««i$§*lTV%S. RJS«cO+tCt±. «• 

V%*. RJSIil 2 2- i . 123-i, 124-i. 1 
2 5 - i (TimmkMn CT-* h . 
[01051 P]J^Oig<E7"-7";»' 121 ±<0S^ri6|tC, 
^<0R*eifl2 2-i. 123-i, 124-i, 1 
2 5- i ( i = l, 2, N) im^^i^X\^h, R 
iSlil22-i, 123-i. 124-i, 125-i 
TGGTAATCTA 
AGGTGCGTGT 
ACCGGCGCAC 
AGAAAGGGGA 
CAGGGAGCAC 
GACAAGAA 

i^-'r-i^ayizntrnvx. mi iC^tJtSv^jfy 

:^-?-14 2, 144, 14 6. 14 8^fflSf«>. 

«i«s22|!^NAc0M*<0fi|teoV^T«iajSrffvv S 
(a) , 06 (b) , 06 (c) , 06 (d) tc^-tm 



( i = l, 2, N) IC, 40<7)S[iiJP^J^aA>' 
X;H26SrfflV^T, ^'-y•y^DNA^:^^!t'Sj^ 

y^x$-\tt. ^(TAk. dNTPa-^afffltSjoi-c, * 
[01061 nwmmm»^m^hixh^^m: 

^127, 128, 129, 1 SOSrfflV-i-C, lUtef— 
y;n 2 1 SrllIfeL^r36^^>, HHgT^-r/H 2\±.(r>m 

•n'^kz%n^ixhim.<r>mM^z-o\\xmsi^^j:o. 
[0 10 71 {^m3) mm5\i. mm2X'Wim 
L/s2-9<ojry :/-e-S'is?iit::?-y-y h 

m^^tifz. 5ISSCT4-CIKBflLfc4a<or^-f-7-Srffl 
V^Sft;*>0(c, 2SB<05rU:f7- (ieK60i2-egtBHL 

[0 1081 5a6«5!l5<0*ffi-C<4, iSB^OsrU =^-7- 

(mim2xmmvfz'mi<nTu-:r) sr, t'-x^<o 
h. 

[0 10 9101 Hi, rJ'-y-y hDNAt LTP53 
ae^^^jRcOlsWHDNA-CftO, x^'yvStOB^^: 
*trDNA200S-eilt=fc-:> fciS^or 9 -f "^-tOfll* 
OT^iiBB-r S 0T-*> S . D N A 2 0 0 tiS5d## lot 
J: O^StL&l^^««r 1 5 &^^m^niW:>. 
<>^-5»^, DNA2 0 0tti^»-?-10t=J:>9^S*X& 
^W=5: 15 8 ^^<7)1&WSm Sr-S-tf D N AfiCf* 
0, 0S^L.Jtie?!lt:Jn;tT, 5' *igffl|, 2W/^/X«, 

3' 5ldiaffltC, p5 3ite^45fe<0i^S?(I*^->'r 

Vv^ii^ffe, 5-L— f-£^3>l 5 0, 15 1, 15 
2, 15 3, 1 5 4<0«ia}tCRITS£lT«oai&J4«fi.-r 

[0 1101 



CTGGGACGGA 
TTGTGCCTGT 
AGAGGAAGAG 
GCCTCACCAC 
TAAGCGAGGT 



AACAGCTTTG 
CCTGGGAGAG 
AATCTCCGCA 
GAGCTGCCCC 
AAGCAAGCAG 

iz^^mm^tix^^h . 

[0 1 1 1 1 :g>-^;tU:fv-14 2, 144, 146, 
148fc?S53tfC, :J'-y-yhDNAC^N>f T-y^^X 
-rS6JgS*<:0:tU3'V-14 1 , 14 3, 14 5, 1 
AliJmth, 6JS^cO;ty:3'-7- ( 141, 14 
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3. 14 5. 147) tt, 06 (b) . 06 (c) , 0 
6 (d) t^^2<0ro-y62(Iffl^-tS. 6JgS 
:g<?D:tUd'V- (14 1 . 14 3. 14 5. 147) 

V»*<. ^ftV^^tlld-V- ( 14 2, 144. 14 6. 14 

8) kismvxmmLx^^-(fvr-(XLxmm^& 

[0 112] L*>L. :gV%:tU::fV- (142. 14 

4. 146. 148) <03' 5l5Jg*»:J'-y>y hDNAi: 

(141. 143. 145. 147) C03' 3lda. X 
J±. 6JSS«^0:ty::/-7-<^ffi?!l<0{SJfl.*»OiSS*>*. 
— y-y hDNAi: 5XV>yf--C*l.^. 61g^<7)>r 
i;:^^-<i^'-:>-' y hDNA(c^W:r'Ur'f Xt=5rvn 

[01131 ii-CJ±. 6igSft«03i-U rfv-<03 ' * 
ffi*^. :J'-^^' y bDNAtfDS A-x-i/'3>'Sr^-^-^ 

V'f ;U H ^' -< r i: 5 jt.- :? V hC-g-it-emHItS: 6 

[0 114] ^ZTe^mRff>:fV^-?-(03' 5fe4S 
*^ hDNA<05jL-7^->-3V4-«jaE^-^# 

NjAACAC 

N2=T<o*&fc:m^»i?»n. Nj=A<o«fc:«^*ftSr 

[0120] «aNK#gtfe>J*»5:V^ro-r 1 4 4 «. 

WM^-^- 1 OcOi2?«c7) 5 ' 3Kffi*>^> 5 8#BA><i> 7 2# 
BiOgP^a-Cffi^-g-Lffi^S^l 201 6«[ft^iSS 
TCTGTNaNjGCC N,GTC 

e^mMcoy^-( -7- 1 4 3 «. ejiis-^ 1 o<omMco 

5 ' *Sg*>-i> 5 2SeA'fe 5 7Sa<^^i-tffi*^^L 

TCCCAN4 

fflMitiff^tg:J33!)«=3:v^7-o-ri 4 6«i. m^m^ 1 0 
<Offi5!l<05' 5leiS3&>*>6 9SB*><5>84SH<oaP«-(Cffi 

GTTTCTCTTC CTCTGT 

6mM^<r>y^^ -7-145 ii. 1 ooffi5ij«?D 

5' 5|di83&>^.6 3#B*»fe6 8«a«Ol»^i-fc:ffl^^L. 

wm^^i3' <o6^m^^^mt:nr>. n,{±g 

NaNjGCCN, 



[Oil 5] HKtCp 53cOexon (Xi^'W) 8T 
«4. HI KO^Brc^tiai 5 0. 15 1. 1 5 2. 
1 53, 1 5405a— f— >3 V5r«iai-t.5.::fc*<T 

Ytmh-tt (X. Y«A. T. G. CtfDMiX*>-e* 
S ) , 01 lX'iii.mX'7rrtimi 5 0. 15 1, 15 
2. 153. 1 5 4(cMft-SSj.-f— T-» 
A. C^A, C— T. GC^AT. C->-TX't>?>. 
[0 116] 01 2li. 01 IC^-rSi— f-i^aV 

6«»^ior^-Y v-eofli^S:^p-r0-r*>s . 

[0117] ffl^WTSfigij^ftSrV^ro-n 4 2(4, 
ffi^JH-^l 0<7)iBJiJ<7)5' 5|^*>A.4 3SB*>A>5 8# 
gcoaJiJ-Cffllife^Lie^m^l lOl 6iSS^JM^ 
ffiSU^Jto. t*>^.^. rD-:/14 2{42 0*SSg*> 
^,3 0SS;gO^y:<"7--Ct>^V^. Ni<4. y>fA'F 
^ J: 5 A- rJ' h fc:#ti5 Lfci^^TGft * V> 

[0 1 1 81 CTCCCAN,GAC AGGCAC 

: (mmm^i i ) 6iss#cor7^ 

V- 1 4 1 «. ffi5!l##l 0<0E5iI<05 • 5feSaA»<?> 3 7 
#B*»i5.4 2#Bcoa5^i-teffiatS-^LiS?«»#l 1 ' <n 

6mMs^mmmi:n^. NjJ*. a. T<;oMti.*»-c 

[0119] 

: (ii^##l 1' ) 

^i><r)X'^tuiB^<^ '^{zmtxmz^\^ytvd:-7- 

S-fiEfflLTtmv N,«GJ,*VM4A. N^NgtiCG 
*&V^i4TA-C*&. 
[01211 

T, GcoMfl>T*S. 
[0 122] 

: {m\m^i2' ) 

?il^^Lffi?ilS-^ 1 3 « 1 6iaS«OJaSiiI?i|Srl#o, 
[01231 

: (E?iJ#-^13) 
ftSV^tiA-Cib'). NjNatiCGai&^-^JiTA-C'fcS. 
[01241 

: (iB^#^13' ) 

y -y f D N Aiznw^-^-ti> v'y ^ ^ L 
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[01251 nmimRWthifi^^^rvi-y 1 4 stt, 
mmm offmn^ys • 1 4 imm^h 1 5 

CTTGTCCTGC TTCGTT 

6aa^7-9-f V- 1 4 7 li. BB?!*^ 1 0(7ymm<o 

5 • 7feiS*'^> 1 3 5#a*><b 1 4 0#e<O|[S^tCfflfflite 
■^Lii?im^l4' (D6JaS;g<0iSSS?«&ltO. N 
ACCTCN 

[01281 ttfe, Sei6M4TaBHLfcDNA3g^m 

[01291 J3Lii^BB tJt i a t=*%BHt: iiijf ^ 49 
aod NTP SrlSI^craESPtJnx-CfflfflM#ftKJtB& 

[01 3 01 PCRIp<0flMSrn-fex;&ff=5r*> 
^«£^SC:fc3{l*T#-&. ^Jt, :J'-y>yhDNA4' 

Aiz-tttii>mc^»(^m^i^&zti}(-c^i>. 
BB£o:tr&j±. ^'-y -y h d n as: b'-xtcH^Ljt 0 , 

[01311 anz. ^¥if^<:ommitii:m<mmin 
[01321 3|s^Bjc7)^^a}:^-e«, ^tULiot 

^m&(r>DNAmi. Xtt^?^<0RNAlB?dO®lSK 

NAaS«tC>'W::^'J:S^-fX$-l*:-C. (dAT 
P. dTTP. dGTP. atXdCTP, *SV^{±. i 
ixA.<OS{H#:) t. DNAlS^i^l=liDNA--KU^ 
5— fc\ RNAti«fJcOJ®^tcJ4iilG¥»SS:fflV^^offla 

iil^i:L-C^t€.to»;yi?S-ATP(C^t, /Uv- 

[01331 RN Aiswtcit^/w x-tty^ 
4««gti^. m.m^mmim\'^tiisnmif¥ 

uoymii^m-r^zttzx*). RaAffma^m-t 



[0 1261 

: (S?IHI^14) 

«±. Gt)i>\'>itAmyttupTS>t. 

[01271 

: (iiWI#^14' ) 

[01341 iJEJrstcj^v^T, n^<ommz^-^-^yv 

S to 'J VllSr ATP fc^t-C5l3eKfS^ec: $1i-C 

ffe5K&«iai-rs. i^<7Mn<iZi\-iy^)-sr>(xt 

[01351 *7t, ±a*afc:»V^T, 7'9'fV-<0 

3* *S<Ojfim=A^Wc, :J'-y-yhDNA. XJi^' 
-y>y hRNAfcfflfflWT^rV^jf ^'UjJ-^HSrAlt-C. 

>ri:fcJ:>)lffiS««i(SNPs) s-«ai-t&. 

[0 1361 ^t:, ±.mnm\izii\.^x. v^ivYif^y 

aXl/^ i-^'y T-'J i^'f XLTffl1iSI^B£<fr 

gC:LS&iJ^=5:<i:t2a(^r9'f-7-«rfflv^T, 

^tmdnznmm^^bit^m^comiiiin^K ztin. 

[ 0 1 3 7 1 ±iE(5rffitci^v>T. nnmtm^ 
i,zxtwss:mwmi^mi)^c,wmTm^L. womty 

^-fV-Sr^'-y-y hDNA. rJ^-y-y hRNAC/W 

yvy-( x$itxwsmvmsji5immLn^\K - 

^Mi»3jILi0ffi1tJa#ftRlS-C^4<^PP i i^^L 

5' *^»4.DNAa, XJ4RNAa[^4J-B-r.&»*S: 

[0 1381 ±a*ffi{C»V^T, ^J'-y-yht^: 
SDNAfif, RNAS[tffifflT'S)0, BWfc-r-6 2i^ 

mm&m(.ii^<r>}&miz 3 • ^i/^m^^ rv ^ 
^m.^x^mmmssk'^^j:\^. mmwrnssr^^ 

t S tro D yS!5: AT P^{=^ LT/Uv-^ x U 
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m (SNPs) i^Oi-t^. 

[0139] :^^W)tm^ -y ^-Y-f Vhts:h 
DNAM. X«RNAg[(Cffi«-C*OaWi:-r.SliSS 

i:. (dATP. dTTP, dGTP, Rl^d 

CTP, cm^><oa««£) 2ri}'-^r<fct>-g-;^^ 

li^l^ (SNPs) ^^^<i:(,^;^. \^W8k 
(SNPs) ^^jajLjtO, •t«?D#ltifc*P^&;ty><0 

[ 0 1 4 0 1 . *5WHW^'^r -y ;?-y-y h 
t^rSDNAM. XJiRNAiSlCfflfflTiOBWt-fS 

•^V-i:, e»aK(dATP, dTTP. dGTP, 

i^asafii (SNPs) srsiajtJt*), -eo^it 

[0141] *^BBc7) 1 i®SM«iO«!ma-C{i:, *igjf 

g^<50dNTP<oS-^5rJn;tS^:i:tcJ:0. T^-f 

Z-^tiij^i, ^-y-yhDNA^ XJi::?-^' y h RN A 

^gRiST^fS^-StaUygt^ATPtc^tT, /Ui' 
7x y >^i:Rl6$-*SC: i: t J: O^tS-ft^lBtSrS 

hRN A*<^ss:eia}-rs . 

[ 0 1 4 2 1 *Jt . *f|BB£0 1 i^i^<0«aiffiT«. 
-j7_y.y^DNA. XJirS'-y-y hRNAtO'NWr/Ur 

NA. XJi^'-y-yhRNAtC-'Wyur-fX^-li-T, 

aiSSiScO dNTPcr>m.-^t:mi>zMt S ; t (= J: •) , 

tfaUvK&ATPfcSmL-C. A-i^^xUV^fcRlS 
UT. ^'-y-/hDNA. Xtt^-y-y hRNA4»<0S 



[0143] *!%^«0S:^aJilB»i. 51335 u-^f- 

#Ri©ii<oRj;eafc:. «as«s«dNTP«s^^iin 

A . -y -y b R N A N-f y 'J ^^>f X bit r 7 

i&ATPfc^L-C, ;l'>'7xy>^fcRJC$1i-Sii: 

[0 144] ttz. :*:^HBtfODNAX»4RNAcO^^ 
aS^IMJi, rJ'-y-yhDNA, XJirJ'-^-'-y hRNAfc: 
>'>>fyy^-<XL, ffiffla#:g|g^>£0^rv\ ^V^{^M^ 

A. Xti^'-y-y hRNAlZ^Wry:/-fX$-(i-T. It 
»S»i(?3dNTP«7)^-&iB)$-3g(CJni.S^i:tCJ:0. M 

DUVKSrATPjc^^tT. ;^i'7xyy^kM^5^ 
SrilSiILt:. :J'-y yhDNA, Xti^'-y-y hRNA 

[0145] 5St:. ^^^mc^m^mimii. ^-y-y 

hDNA. Xti^'-y-y hRNA(?5!»^<7)E^JO^tC 

^fcSrfflv^T, ry^'7-itk^fthwmm^ 

^ff^oXSt, ffl1ffi#«Rl5tf>R]Ci!i:SiBjf: LT^ 
tseny vH^rATPfcr^L. ;l'>-7x5— fe*^ 

[0146] Mtt, 3|s5^H3c7)^^«Jtf5:6^{i, ^'-y -y 
hDNA, XJirJ'-y'yhRNAcO^SWie^iJOMiSt^ 

ffl«a«FarE5j&if». 3' 5iaig*>iJ,2Jg«a, x«. 3 
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nm^sfmmt lt^ t s eo y ywti: at p iz^m 

[01471 miZ. :^£%BBc0^^m*ftJi. fflif 

1. 5 iSS^*><?> 8 tSS^KH«^V ^yi- U :f 
V-t, :?-^>yhDNA. XtirJ'-y'-y hRNA(C>'N 

S-jtydtCrJ'-^r- y hDNA. Xti^'-y-y hRNAtCVN 
-<7'y^>fX§*SX^i:, 4aSo:K^Mi:;Ky^ 

JEiORBSKMitJjt LX^th eoy :yBl2rATPtc^ 
U, »SS:ffll,^-Cf63traBS:tT=5r«.^fBK&«iai-^-*xa 

[0148] ^^mcomiii:^miii}^-y •/ h t t7-< 

y V-) SrisEfflL. tSSSrJitf Stco-e. nW 

m-^mzx o^t^toy viKomajtrisgsfi.s t 

tTftSft< 5 a-:? VK7)#«EJtS-:««>&. 
[0 149] 

SEQUENCE LISTING 
<;110>; HITACHI, LTD. 
<120> Mutation Detection Method of D 
NA and Apparatus for Mutation Detect 
ion 

<130> H00011571A 
<160> 18 
<210> 1 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA primer used for formins an 

extended complementary strand 
<400> 1 
agttttaaga ggsttgttgt 20 
<:210>; 2 
<:211>; 20 
<:212>; DNA 

<;213>; Artificial Sequence 

<:220>; 



( 1 ) D N Aiiz-ttilt 5 i-x- V 3 y<^mmim<i 
izm:^titzr^-^^-t:m\^&zt. (2)r7>fv 
-ijmmmw^mtiizj: o#;gffiffl«5:m-r4*>s*» 
x-nrnx'^ miz-tt zt. ( s ) m:mmm<^mtii 
sr . mmmw^mj^izx oscas$<x& i^a y v-koir 

^^:W>^Moi^-y>i^yyizit^X2miiLti:X 

[01501 tfi. *I%BB(-J:ix{f , l^acODNA^ 
S»****it&DNAS5«<?5^^*f*f5rS|-CftO. ^3S$ 

ti^^msimi^&Lx . y^>(^~t:mc.T^mmL 

[01511 ^^-cji, y/um%m)t:mh-r. mm 

wj:. DNA^M«im*&. &t/^a, ig(c, m^co^ 
m-tA.fcwmi:wmi:M<^^x^ & d n A^s«iai 
atfigis-tiftf*c:t*»-c&«.. «!o-c. dn 

[0 1521 

[smi 
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<;223>; DNA primer used for forming an extended CGmplementary strand 
<;400>; 2 



agttttaaga gggttgtt^ 20 
<;210>; 3 
<;211>; 20 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; DNA primer used for forming an extended complementary strand 
<;400>: 3 

agttttaaga gggttgttgg 20 
<;210>; 4 
<;211>; 20 
<:212>; DNA 

<;213>; Artificial Sequence 

<;220>; 

<;223>; DNA primer used for forming an extended complementary strand 
<;400>; 4 

agttttaaga gggttgttga 20 
<;210>; 5 
<;211>; 20 
<:212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; DNA primer having base sequence replaced T at 18 of SEQ ID NO: 1 b 
y A for introducing a mismatch between DNA primer and template DNA 
<;400>; 5 

agttttaaga gggttgtagt 20 
<;210>; 6 
<;211>; 20 
<;212>; DNA 



<;213>; Artificial Sequence 

<;220>; 

<;223>; DNA primer having base sequence r^laced T at 18 of SEQ ID NO: 2 b 
y A for introducing a mismatch between DNA primer and template DNA 

<;400>; 6 

agttttaaga gggttgtagc 20 
<;210>; 7 
<;211>; 20 
<;212>; DNA 

<;213>; Artificial Sequence 

<;220>; 

<;223>; DNA primer having base sequence replaced T at 18 of SEQ ID NO: 3 b 
y A for introducing a mismatch between DNA primer and template DNA 

<:400>; 7 

agttttaaga gggttgtagg 20 
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<;210>; 8 
<;211>; 20 
<;212>; DNA 

<;213>; Artificial Sequence 

<;220>: 

<;223>; DNA primer having base sequence replaced T at 18 of SEQ ID No: 4 b 
y A for introducing a mismatch between DNA primer and template DNA 

<;400>; 8 

agttttaaga gggttgtaga 20 
<;210>; 9 
<;211>; 20 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 



<;223>; Template DNA 
<;400>; 9 

tcaaaattct cccaacaaca 20 
<:210>; 10 
<;211>; 158 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Template DNA originating from p53 and including base sequence of e 
xon 8 
<;400>; 10 

tggtaatcta ctgggacgga aacagctttg aggtgcgtgt ttgtgcctgt cctgggagag 60 
accggcgcac agaggaagag aatctccgca agaaagggga gcctcaccac gagctgaaaa 120 
cagggagcac taagcgaggt aagcaagcag gacaagaa 
158 

<:210>; 11 
<;211>; 16 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;221>; unsure 
<;222>; (7) 

<;223>; DNA probe complementary with base sequence between 43 and 58 of SE 
Q ID NO: 10 (n is a or c or g or t) and DNA probe being not able to be e 
xtended 
<:400>; 11 

ctcccangac aggcac 16 
<:210>; 12 
<;211>; 16 



<;212>; DNA 

<;213>; Artificial Sequence 
<:220>; 
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<;221>; unsure 
<;222>; (6) -(7), (11) 

<;223>; DNA probe complementary with base sequence between 58 and 72 of SE 
Q ID NO: 10 (ni is g or a, n2n3 is eg or ta) and DNA probe being not abl 
e to be extended 
<;400>; 12 

tctgtn3n2gcc Higtctc 16 
<;210>; 13 
<;211>; 16 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; DNA probe complementary with base sequence between 69 and 84 of SE 
Q ID NO: 10 and DNA probe being not able to be extended 
<;400>: 13 

gtttctcttc ctctgt 16 
<;210>; 14 
<:211>; 16 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<:223>; DNA probe ccMnplementary with base sequence between 141 and 156 of 
SEQ ID NO: 10 and DNA probe being not able to be extended 
<:40a>; 14 



cttgtcctgc ttcgtt 16 

m 

[0 15 3] (2)m9^m^2commzmrh^(omM 
[0 154] {3)wm^3(omi{zmthm>mL 
[0155] ( 4 ) w3m^AaMn^zmthm<7m& 
[0156] ( 5 ) '^n^^B(mmzmth^<nmk 

E5II«-^l<Oi^Jc05' *ig35»-fel8#B<^)ffiSTS:a 

[0157] ( 6 ) m^\m^^<mmszm:th%<7m& 
Be?y#-^2coii^jco5 • -^mi^h 1 sssco^ssT^jg 

[0158] ( 7 ) wm^i<rmm\imthW:mL 



ffi^J#^3c7)E?iIc7)5 ' 1 8#@comaT$:Ja 

« 

[0 1591 {^)mm^^<7mmsmfhmn^ 

^ A (cg t Wki.^:^^-/^^ Sr® A L/i D N AT 7 v 

[0 16 0] (9)mm^'^<nwmMthm>^ 

y hDNA. 

[0161] (10) wsm^\ oommzmthm> 

P 5 3 ffllS^ 1 •i^m> N ATfc 0 x:?' y y 8<:offi 

[0162] (11) wm^\ \<mmzm^hm> 

E^]#-^l 0(5^ie^Jc0 5* 3l^*^^4 3#@;^-<^5 8# 
^(m'jtMzW^^X^. 6^SftcOi^id>^JS:l^fflffl 
fi[ff^ti*3&«^:V^DNArn-:f (n«i. a. c. g. 
tcoMttJ^^) . 

[0 163] (12)id5?iJ#^12<OE^i(cra'r-S.ffiO 
ffi^J#^l 0c0iS^Jc0 5* ^^*fe5 8#a;&>^7 2# 



1016 4] (13) mnm^ 1 3<^wimizm-rhm(o 
mnm^iocomn(05- 7i?4s*>*,6 9»i*>^>84s 

[0 16 51 {i4)i&m^i4(7)wmiiz.mrhm<o 
wifmm o<7Mm(r>3' i a isa*>/?> i s 

[04 1 :*i^m^mzm'HikmKiti<^9&iiwtm 

[05 1 4^»cOy'«'f n^r-i^v^teiSSHa^^^RjC 

[06 1 *^<O|^0i2l&giW40. 

[07 1 3|s:5|BHcoilMP!3 ^Wtrnttm. 

[09 1 :^^(o^m4<7)DNA^isitmmii^mei. 

[021 
092 







123^ 












SNPl-l 


1 




100 


SNPl-2 


2 


A6TTTTAJU3%G6GTT6TTGC 


S5 


SNPl-3 


3 


AGTTTTAAGAGGGTTGTT6G 


SI 


SNP1>4 


4 


A6TTTTAAGAGGGTTGTTGA 


6 


S1IP2-1 


5 


AGTTTTAA6ASG6TTGTAGT 


97 


SHP2-2 


6 


A6TTTT&&6AG6GTTGTAGC 


3 


SNP2-3 


7 


AGTTTTJUkGAGGGTTGTAGG 


5 


SHP2— 4 


8 


AGTTTTAAGACGGTTGTaCA 


4 
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mil} :^^(ommm5t:mm^^m. 

1. 2. 45. 63. 8 5-^-y>y hDNA. 3. 3 
5 • • • >y h D N ACO ^ jt— r- 3 >'CO^riES:p^ 

^{ag. 5.4 6. 8 6 •■r^>fv-. 6 -r^>fv- 

^03' Tf^fficOSS. 7. 8. 48. 66. 67. 70. 
S2"W^Wm. 37. 38. 39. 40. 41. 4 

2. 4 3. AA-mnmsm^TPctmi. 4 7-«« 

S-g-SO^®. 49. 49' . 68. 88-l^uU>' 

Bg. 5 0-ATP. 5 1-^. 6 

y. 6 2-IS2corn-:/. 6 4 •*r>fT*^>'3f^l^ 
6 5-m20rn-y;^yWy!;:r>fX-r^§ 
hDNACOSPfi. 6 9--^ j.-7^-ix3>. 8 

1. «.SIf«B«c. 8 3-ff;gfflffiil(CiO?gfi£§#i:^iaa 
fi. 84-3r^W>rf-K. 10 1 -ase^vr. 102 
-i. 103-i. 104-i. 105-i (i = l. 

2 . ■ N ) ■ -^-b;!/. 106-i, 107-i. 1 
08-i. 109-i (i = l. 2. • N) -b- 

X. 1 1 i-uvx 1 1 2"-3t^ai§i. 1 1 3 -gim 

14 1. 14 3. 14 5. 14 7 "6^S^ 
CO>fy:/V-. 142. 144. 146. 148--:gV^ 
.fUrfv-. 150. 151. 1 52. 1 53. 1 54 
•••^^-7^->'3 V. 1 2 l-Rj^HIteT^-y/K 1 
22-i. 123-i. 124-i. 125-i (i= 
1. 2. N) -.RJEESf. 12 6-aAyX;K 12 
7. 1 2 8. 12 9. 13 0-3ta^iiWs 2 0 0- 
P 5 3 jae^- A*cox y > 8 cmSM Sr -^t^ D N A , 

[@8] 



100-1 102-1 103-1 104-1 105-1 




100-N 102-N 103-N 104^ 
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mi] 



8 8 



(h) I n'^'i I I I 1^ 



v.. 



{.> rrrn 



•0 ' 0 



HJLc-La— 



(a) SHFl-I SNPI-2 SNPl-a 3NP1-4 



(100) (6S) 

t 1^1/ 



(61 



(b) 3NP2-1 SNP2-2 SHP2-3 SOT2-4 

<97> (3) <5> (4) 



42 




►t fct 

lain 




DOS 05 0.75 tJD 



[114] 



(a) 



45 



I aoo 



45 APS KmKm-k* MfVxTJ 



47 



45 4< 
tsDIU 1^ prinr 4- n(dinrp) 



■*» \ 4S 48 



ia 9 



1004 102-i 1034 1044 lOS-i 




ppi + APS p. 



60 

ATP -f SO. 



(e) 

SO 

ATP -t^?!)*^ 0 . 



49* 51 
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[05] 



me} 



(a) 



:M13 (3finol) 
dGTP 



<iNn>s 




dGTP 



dNTPa 



64 

61 ^ 



63 



(b) 



64 07 a/ 



'as + nPPi 



64 67 82 



n 



"a" 



[SI7] 



[@10] 



1 o 



86 ^ 



81 



+ nPPi 

s 

87 



^ 83 



llilllllllllllllll 



81 



TITITIIlTlTTnfnTT 



(»xn) PPI 



l23-i 



126 
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[^11] 




147 148 



B 1 2 







11' 


A C A C 


12' 


T C C C A N* 


13' 


(faHtfl C C Ni 


14' 


A C C T c n 






11 


CTCCCANiGAC AQeCAC 


12 


T C T e T MiNzG CG NiGTCTC 


13 


OTTTCTCTTC CTCTGT 


14 


CTTQTCCTGC TTCGTT 
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F5^-i^(##) 2G054 CA22 EAOl 

4B024 AAll BA80 CAOl CA09 
4B029 AA07 BB20 CC03 FA12 
4B063 QAOl QA17 QQ42 QROS QR32 

QR55 QR58 QR62 QS25 QS34 

QS36 QX02 



